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\ United States
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Agency
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Department of Ecology

INTRODUCTION

Environmental cleanup (remedial action) is needed at the 200-TW-1
Scavenged Waste Group Operable Unit, the 200-TW-2 Tank Waste Group
Operable Unit, and the 200-PW-5 Fission Product-Rich Waste Group Operable
Unit. The cleanup is needed to reduce risks to human health and the
environment that are posed by contaminated soil and debris.

Remedial action for the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit
waste sites, shown in Figures 1 through 6 (at the end of the Proposed Plan), is
required by the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), also known as Superfund, and by the Resource
Conservation and Liability Act of 1976 (RCRA). This document presents the
Proposed Plan for the soil waste sites and associated structures. This document
describes five cleanup alternatives and identifies the preferred remedies for the
waste sites.

In presenting the remedial alternatives and preferred remedies for these
waste sites, this plan references or highlights key information that can be found
in greater detail in the Feasibility Study for the 200-TW-1 Scavenged Waste Group,
the 200-TW-2 Tank Waste Group, and the 200-PW-5 Fission-Product Rich Waste Group
Operable Units (DOE/RL-2003-64) and other documents contained in the
Administrative Record file. These documents may be reviewed to gain a more
comprehensive understanding of the history, previous studies, and site
descriptions that influence the selection of remedial alternatives and remedies.
This Proposed Plan, which serves as the public notice required by both CERCLA
and RCRA, is issued by the U.S. Environmental Protection Agency (EPA), the
Washington State Department of Ecology (Ecology), and the U.S. Department of
Energy (DOE). These three agencies— collectively known as the Tri-Parties— are
proposing the preferred alternatives for these waste sites under the authority of
CERCLA and RCRA and in accordance with the Hanford Federal Facility
Agreement and Consent Order, also known as the Tri-Party Agreement

HOW YOU CAN PARTICIPATE

The Tri-Parties are issuing this document as part of the public participation responsibilities
under Section 117(a) of CERCLA. Final remedies will be selected only after the public
comment period has ended and the comments received have been reviewed and considered,
Therefore, the public is encouraged to review and comment on all of the alternatives
presented in this document If requested, the Tri-Parties will hold a public meeting to explain
the content of this Proposed Plan and to obtain comments. Responses to comments will be
presented in a responsiveness summary that will be part of the Recond of Decision.

The “Community Participation” section of this document provides dates for the public
review period and other information regarding public involvement.

DOE/RL-2004-10, DRAFT A
PROPOSED PLAN FOR THE

THE 200-TW-1 SCAVENGED WASTE GROUP,
THE 200-TW-2 TANK WASTE GROUP, AND
200-PW-5 FISSION PRODUCT-RICH WASTE
GROUP OPERABLE UNITS

HANFORD SITE

RICHLAND, WASHINGTON

MARCH 2004

Proposed Plan

The plan that presents the
preferred alternatives for remedial
action of waste sites to the public
by the responsible parties. The
proposed plan is developed based
on the resufts of feasibility studies
performed on the waste sifes.

CERCLA

Comprehensive Environmental
Response, Compensation, and
Liability Act of 1980, commonly
known as Superfund.

Waste Sites

Sites that are contaminated or
potentially contaminated from past
operations. Contamination may be
contained in environmental media,
such as soil or groundwater, or in
man-made structures or solid
waste, stch as debris.

RCRA
Resource Conservation and
Recovery Act of 1976.

Feasibility Study

The CERCLA document used to
evaluate potential remedial
altematives that could be used to
address contamination problems.

Administrative Record
The files containing all the
documents used to select a
response action at a CERCLA
remedial action site.

Remedial alternative

General or specific actions that are
evaluated to determine the extent
to which they can eliminate or
minimize threats posed by
contaminants to human heafth and
the environment.



EPA
U.S. Environmental Protection
Agency

Ecology
Washington State Department of

Ecology

DOE
U.S. Department of Energy

NEPA

National Environmental Policy Act
of 15969. A Faderal law that
establishes a program 1o prevent
and ellminate damage to the
environment.

Hanford Federal Facllity
Agreement and Consent Order
(Tr-Party Agreement)

An agreement and consent order
between DOE, EPA, and Ecology
that details the process to be used
fo address CERCLA, RCRA, and
state requirements for cleaning up
the Hanford Stte.

BC Cribs and Trenches
Arona

A serfes of 200-TW-1 and
200-LW-1 Cperable Unit waste
shes located south of the 200 East
Area, Includes 6 cribs, 20
trenches, & siphon tank, and &
portion of pipelfine from the cribs fo
Route 4 South (see Figure 3).

The remediation of contaminated
groundwater that may be beneath
the 200-TW-1, 200-TW-2, and 200-
PW-5 Operable Units will be
addressed by the four groundwater
operable units at the Hanford Site
{200-UP-1 and 200-ZP-1Cperable
Units In the 200 West Area and the
200-BP-5 end the 200-PO-1
Operable Units in the 200 East
Area.

DOE/RL-2Z004-10, DRAFT A

(Ecology et. al. 1989). The DOE is also issuing this Proposed Plan as part of its
responsibility under the National Environmental Policy Act of 1969 (NEPA).

The Tri-Party Agreement addresses the need for the cleanup programs to
integrate the requirements of CERCLA and RCRA to provide a standard approach
to direct cleanup activities and to ensure that applicable regulatory requirements
are met. Details of this integration are provided in Section 5.5 of the Tri-Party
Agreement.

Overview of the Proposed Plan

This plan proposes remedial actions for 41 different waste sites that are in the
200-TW-1 Operable Unit, including four waste sites that were originally in the
200-LW-1 300 Arca Chemical Laboratory Waste Group Operable Unit that were
reassigned to the 200-TW-1 Operable Unit to facilitate remedial action in the BC
Cribs and Trenches Area; 29 waste sites in the 200-TW-2 Operable Unit; and 9 waste
sites in the 200-PW-5 Operable Unit (Figures 2 through 6). These waste sites consist
of liquid waste disposal sites including cribs, trenches, french drains, unplanned
release sites, underground settling and siphon tanks, injection/reverse wells, and
one underground pipeline,

For these waste sites, this Proposed Plan presents “source control” cleanup
actions: in other words, actions that reduce risks by mitigating the source of the
contamination. To identify preferred remedies, the Tri-Parties first evaluated the
following range of alternatives:
¢ Alternative 1 - No Action
¢ Alternative 2 - Maintain Existing Soil Cover, Institutional Controls, and

Monitored Natural Attenuation T
¢ Alternative 3 - Removal, Treatment, and Disposal
+ Alternative 4 - Capping
¢+ Alternative 5 - Partial Removal, Treatment, and Disposal with Capping.

Given the varying nature and extent of the contamination at the different waste
sites, no single alternative could be applied to all of them. As discussed later in this
document, Alternatives 2, 3, and 4 have been identified as preferred alternatives to
remediate different waste sites.

The combined present-value cost for implementation of the preferred
alternatives is estimated to be approximately $194 Million. This estimate is based
on a feasibility study-level estimate (refined cost estimates will be prepared based
on the results of additional sampling and the remedial design; these refined costs
will be included in the remedial design report/remedial action work plan to be
generated later). Individual present-value costs for each of the waste sites are
provided in Appendix A.

The following sections of the Proposed Plan provide information regarding;
¢ The history of the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Units
¢ The scope and role of the proposed actions, including strategies used to
characterize the waste sites, and regulatory requirements and goals for the
remedial actions
Site risks
Summaries and evaluations of remedial alternatives
The preferred alternatives for the different waste sites
Community participation.
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SITE BACKGROUND

Hanford Site

The Hanford Site (Figure 1) is a 1,517 km? (586-mi?) Federal facility located in
southeastern Washington State along the Columbia River, From 1943 to 1989, the
primary mission of the Hanford Site was the production of nuclear materials for
national defense. In July 1989, the 100, 200, 300, and 1100 Arcas of the Hanford Site
were placed on the National Priorities List (NPL) (40 CFR 300, “Nationa! Oil and
Hazardous Substances Pollution Contingency Plan,” Appendix B) pursuant to
CERCLA.

200 Areas

The 200 Areas are located in the central portion of the Hanford Site and are
divided into three main areas: 200 East Area, 200 West Area, and 200 North Area.
Operations in the 200 East and 200 West Areas were related to chemical separation,
plutonium and uranium recovery, processing of fission products, and waste
partitioning. Major chemical processes in the 200 Areas routed high-activity waste
streams to systems of large underground tanks called “tank farms.” The liquid
wastes were evaporated (concentrated) and often neutralized before being routed
to the tanks, The storage tanks were used to allow settling of the heavier
constituents from the liquid effluents, forming sludge. The liquid wastes in the
tanks ultimately were discharged to the soil column via cribs, drains, trenches, and
injection/reverse wells. Other wastes and drainages also were sent to cribs and
trenches via this underground network. Lower activity liquid wastes were
discharged to trenches, aribs, drains, and ponds, many of which were unlined. The
200 North Area formerly was used for interim storage and staging of irradiated
fuel

The 200-TW-1 Operable Unit waste sites received scavenged waste from the
Uranium Recovery Project and the ferrocyanide processes at the 221/224-U Flant,
which recovered the uranium from the metal waste streams at the B and T Plants.
The scavenged waste discharges contributed perhaps the largest Liquid fraction of
contaminants to the ground in the 200 Areas. Three of the 200-LW-1 waste sites
included in this feasibility study (216-B-53B, 216-B-534, 216-B-58 Trenches) received
waste from the 300 Area laboratory facilities and the 340 Fadcility. The other
200-LW-1 waste site (216-B-53A Trench) received waste from the Plutonium
Recycle Test Reactor, including an estimated 100 grams of plutonium. The
200-TW-2 waste sites received tank waste from first- and second-cycle
decontamination processes associated with the bismuth-phosphate process at the
B and T Plants. The tank wastes contained inorganic anions and cations as well as
low levels of radionuclides. The 200-PW-5 Operable Unit waste sites received
Eission-product-rich wastes that were generated during the fuel-rod enrichment
cycle and then released when the fuel elements were dissolved in sodium
hydroxide or nitric acid. The sites in this group generally received more than 20
curies of fission products (e.g., cesium-137 or strontium-90) and contained smaller
quantities of plutonium, uranium, and organic wastes than the sitesin the
plutonium, uranium, or organic-rich groups. Most of the waste streams in this
group were low-salt neutral/basic, although the 216-B-50 and 216-B-57 Cribs
contained some inorganic compounds.

)

Comprehensive descriptions of the
waste sites and all of the
altematives considered in this plan
are provided in greater detail in the
feasibifity study (DOE/RL-2003-
64).

NPL

National Priorities List. A list of top-
priortty hazardous waste sites In
the Unfted States that are eligible
for Investigation and cleanup under
Superfund (40 CFR 300, Appendix
B).

CFR
Code of Federal Regulations

Crib

An underground structure
designed fo recelve liquid waste
that can percolate into the soll
directly.

Injection/Reverse Well

A wall (sometimes drilfed info the
water table) designed fo recelve
fiquld wastes that percclate Into
the vadose zone at greater depths
than cribs end trenches.

Waste sites within the 200 Areas
have been characterized through &
series of three investigations.

{1} A scopinglevel investigation
(such as the B Plant Source
Aggregate Area Management
Study Report [DOE/RL-82-05]).

(2) A remedia! investigation (such
as the Remedial Investigation
Report for the 200-TW-1 and 200-
TW-2 Operable Units (Includes the
200-PW.5 Operable Unit)
[DOE/RL-2002-42]). {3) The
application of the analogous sites
approach in the feasibility study
{DOE/RL-2003-64). All of the
representative sites have been
sampled; several other waste sites
have been sampled; and the
remaining sites have been
characterized through process
knowledge and the enalogous site
approach.




Characterization

Identification of the characteristics
of a site through review of existing
site information and/or sampling
&nd analysis of environmental
media and materials, to determine
the nature and extent of
confamination so that informed
decislons can be mada regarding
the level of risk presented by the
site, and the protective remedial
action that Is needed.

Analogous Site Approach
Facilities can have many source
waste sites that are geclogically
simlifar, have similar process and
waste disposal histories, and have
similar contaminant inventories. In
these situations, the analogous site
approach can be used fo reduce
the amount of site characterization
and evaluation required to support
remedial action decislon making.
Within each group of simfilar sites, a
representative site(s) Is selected for
comprehensive field investigations,
including sampling and analyses.
Findings from site Investigations at
representative sites are used fo
develop a conceptual ste model,
which Is appfied fo other
“analogous” sies that were not
sampled. The nature and extent of
contamination &t unsampled
&nalogous sites Is assumed to be
similar to the nature and extent of
contamination described by the
conceplual site model for the
represertative site(s) that was
sampled. Avallable site-specific
information for the enalogous sftes
Is considered in evaluafing these
sites against the representative
sites. Confimatory sampling i
completed before the remedial
action Is designed, fo confirm the
accuracy of the sfte conceptual
mode! with respect to the
unsampled anakgous sfte.

Analogous Site

A waste site In an operable untt that
Is enalogous fo & representative
shte because of similar waste
disposal practices, construction,
geology. volumes of effluent
received, contaminant inventorles,
and other factors.

DOE/RL-2004-10, DRAFT A

SCOPE AND ROLE OF ACTION

This Proposed Plan presents remedial actions for contaminated soil, structures
(such as concrete, tanks), and debris (such as timbers) associated with liquid-waste
disposal sites with the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Units. The
proposed remedial actions reduce potential threats to human health and the
environment from waste site contaminants. Other than the requirement for the
source control action to be protective of groundwater, the scope of this plan does
not include remediation of groundwater that may be beneath these waste sites.

The scope and role, including identifying strategics and determining the
requirements, limits, and goals for cleanup, are key elements of the action. These
elements are discussed in the sections below. A key component of the overall
strategy for actions in these operable units includes cleanup of waste sites,
structures, and pipelines that represent some of the more highly contaminated
waste sites at the Hanford Site. Measures will be employed to focus on addressing
sites that pose a high-risk to groundwater and sites that are consistent with actions
in associated contiguous areas in a cost effective and integrated manner.

Analogous Site Approach

The characterization of the waste sites discussed in this plan employed the use
of a streamlining process, called the analogous site approach. As detailed in
DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan
- Environmental Restoration Program (Implementation Plan), the analogous site
approach streamlines the risk investigation process through the development of
conceptual site models. Generated from sampling and analysis data for the
representative sites, the conceptual site models form a basis for estimating risks and
evaluating remedial alternatives for other waste sites. Thus, the waste sites
identified in this Proposed Plan either have been sampled directly or were
evaluated with the use of conceptual site models from representative sites that were
sampled. However, additional sampling data will be collected concurrently with or
after the Record of Decision (ROD) for these waste sites:

¢ Waste sites where removal, treatment, and disposal was selected as the

preferred remedy - data collection will occur using an observational
approach; samples will be taken from the open excavation as the removal
progresses

¢ Waste sites where capping was selected as the preferred alternative - data

collection will be conducted to support design activities as well as to
confirm the site conceptual model

¢+ Waste sites where partial removal, treatment, and disposal with capping

was selected as the preferred remedy - data collection will oocur using an
observational approach; samples will be taken from the open excavation as
the removal progresses. Additional data collection may be conducted as
necessary to support design activities for the capping portion of the
alternative
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+  Waste sites where maintain existing soil cover, institutional controls, and
monitored natural attenuation was selected as the preferred remedy - data
collection will be conducted to confirm the site conceptual model

¢ Waste sites where no action was sclected as the preferred remedy - data
collection will be conducted to verify that remediation goals have been met
and that residual risk is at acceptable levels.

REPRESENTATIVE WASTE SITES AND CONCEPTUAL SITE MODELS

The conceptual site models used to characterize the waste sites evaluated in this
plan were developed from sampling data taken from representative waste sites.
The representative sites include the 216-B-46 Crib, the 216-T-26 Crib, the 216-B-5
Injection/Reverse Well, the 216-B-7A Crib, the 216-B-38 Trench, the 216-B-57 Crib,
and the 216-B-58 Trench.

Table 1identifies the representative sites, the analogous sites, and the rationale
for applying the representative waste sites conceptual models to the analogous site.
Appendix B provides summary information for all the waste sites.

Land Use
Part of the scope for the evaluations presented in this document involved
calculating the site risks on the basis of the reasonably anticipated future land use
for the Centrat Plateau of the Hanford Sites, which includes the 200 Areas.
Alternatives must meet the requirements of the following anticipated land uses;
+ Industrial-exclusive use for the next 50 years (through 2050) inside the core
zone.

¢ Industrial land use (non-DOE worker) after the next 50 years inside the core
zone.

+ Native American uses consistent with treaty rights beginning in 2150.

+ No consumptive use of groundwater for the next 150 years,

In addition, risks were calculated considering the possibility of intruders
beginning 150 years from now (2150) because of the increasingly possible loss of
institutiona! control after that date. All the waste sites in these operable units are
within the core zone.

These human risk exposure scenarios are consistent with the Hanford Advisory
Board Advice #132 (available at

www.hanford.gov/boards /hab/advice/habadv-132.pdf). The scenarios
also are consistent with the Tri-Party’s identification of the use of a 150-year time
frame in their response to the Hanford Advisory Board Advice #132 (Klein et al.
2002, “Consensus Advice #132: Exposure Scenario Task Force on the 200 Area).

The DOE is expected to continue industrial-exclusive activities for at least 50
years, in accordance with DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use
Plan Environmental Impact Statement (CLUP-EIS), and 64 FR 61615, “Record of
Decision; Hanford Comprehensive Land-Use Plan Environmental Impact
Statement.”

Applicable or Relevant and Appropriate Requirements
Applicable or relevant and appropriate requirements (ARARs) are those

—~ cleanup standards, standards of control, and other substantive environmental

"

ROD

Record of Decislon. The formal
document under CERCLA or NEPA
In which the lead regulatory agency
sets forth the selected remedial
measure and provides the reasons
for its selection. .

Confirmatory Sampling
Sampling before or after the
Record of Declslon, but befora the
remedlal design is completed, to
confirm the accuracy of the
conceptual site model used for
remedial decision making.

CLUP-EIS

Final Hanford Comprehensive
Land-Use Plan Environmental
Impact Statement - DOE/EIS-
0222-F

Industrial-exclusive

A land-use designation under the
CLUP-EIS that applies to the 200
Areas core zone. Under this land-
use deslgnation, waste
management activities would
continue. This land use assumes
an industrial worker scenario. This
Is an exposure scenaric where the
receptor works onsite on a full-ime
basis (that Is, the worker spends
2,000 hours per year over the
duration of his or her entire career).
The deslgnation assumes the fand-
use at the 200 Area exposure
pathways evaluated Include direct
exposure fo radlation, incidental
Ingestion of soll, and Inhalation of
resuspended dust and volatile
constituents (exposure to
groundwater Is not considered).

ARAR

Applicable or relevant and
appropriate requirements. These
cleanup standards, standards of
control, and other substantive
environmental protection
requirements, criferia, or fimitations
promulgated under Federal or state
law specifically address a
hazardous substance, poliutard,
contaminant, remedfal action,
location, or other clrcumstance at a
CERCLA sfte, or address problems
or situations sufliciently similar to
those encountered at the CERCLA
sito that their use Is well- suted fo
the particufar site.
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Table 1. Conceptual Models, Analogous Sites, and Rationale for Application

« 216-B-14 through 216-B-19
! Cribs; 216-B-20 through |
! 216-B-34 Trenches; 216-B- |
| 42Trench; 216-B-43

! through 216-B-45 Cribs; A
1 216-B-47 through 216-B-49

Rationale

The waste sites all received scavenged waste from the Uranium Recovery Process in U Plant.

The contaminant distribution is very similar between the 216-B-46 Crib and the analogous sites with data (216- m

B-43, 216-B-44, 216-B-45. 216-B-47, 216-B-48, 216-B-49, 216-B-26). Because the wasle siles all received a
similar volume and contaminant load, all the other analogous sites in this group are expected to have
contaminant distributions similar to the 216-B-46 Crib.

| Cribs; 216-B-52 Trench
! 216-BY-201 Seltiing Tank; The waste sites received similar waste (i.e., scavenged waste from the Uranium Recovery Process)
! 200-E-14 Siphon Tank The contaminant distribution is expacted to be much higher for the 216-B-46 Crib, because the crib was

designed to discharge liquid wastes to the soil, while the 216-BY-201 Settling Tank and 200-E-14 Siphon Tank ”

were designed to hold and transfer waste,

L
\ 218-B-51 French Drain
'

The waste sites both received scavenged waste.
The contaminant distribution is expected to be much higher at the crib because it received 3 orders of
magnitude more waste than the french drain.

]
" 200-E-114 Pipeine

The waste sites received the same waste; the pipeline was used to fransfer scavenged waste fo the BC Cribs
and Trenches.

The contaminant distribution is expected to be much higher at the crib, b it was designed to g
wasles, while the pipeline was designed to transfer wastes.

| Trenches
H

waste volumes discharged.

| UPR-200-E-9 The waste sites both received scavenged waste.
The contaminant distribution is expected to be much higher at the crib, because it received 2 orders of
. magnitude more waste than the unplanned release.
216-T-26 Crib ﬂ 216-T-18 Crib Both cribs received scavenged waste from the Uranium Recovery Process. Table B-1
216-T-26 Crib may contain transuranic constifuents above 100 nanocuries per gram.
The contaminant distribution is expected to be vhat more at the 216-T-26 Crib because a lesser
! volume of affluent was discharged.
216-B-5 | 216-T-3 Injection/Reverse The waste sites received similar waste (i.e., liquid waste from the 221-B or —T and 224-B- or =T buildings Table B-2
Injection/Reverse , Well through the 241-B-361 or 241-T-361 Settling Tanks)
Well ! The contaminants distribufion and contaminant types are expected to be similar, with contaminants at the '
216-T-3 Injection/Reverse Well located higher in the vadose zone. Wastes were injected from 74 to 86.6m (243 |
) fo 284 ft) below ground surface at 216-B-5 and from 32 to 62 m (105 to 204 ft) at 216-T-3, A
216-B-7A Crib ; 216-B-7B, 216-B-8, 216-B9, | The wasle sites received similar waste (i.e., 2™ cycle waste, cell 5-6 drainage, and lanthanum fluoride waste) Table B-2
| 216-T-6,216-T-7,and 216- The contaminant distributions: for these sites are expected fo be similar to or sighlly less than the 216-B-7A Crib, |
+ T-32Cribs; 216-T-5 Trench; because these sites received similar or slightly less volumes of effluent and inventories. £
| 200-E-45 Sampling Shaft \
| UPR-200-E-7 The waste sites received the same waste. The unplanned release occurred in a pipeline from 221-8 to the
: 216-B-9 Crib, which is the same waste that went to 216-B-7A Crib.
! The vant distribution is expected fo be near the surface, because only a small volume was released.
H 241-B-361 and 241-T-361 The settling tanks received the same waste.
1 ‘Selting Tanks The contaminant fion is expected to be much higher al the crib because it was designed lo discharge
wastes, while the seftiing tanks were designed fo transfer wastes. The tanks did, however, accumulate solids
from that waste.
216-B-38 Trench | 216-B-35 through 216-B-37 | The waste sites received similar waste (i.e., 2" cycle waste, cell 5-6 drainage, and lanthanum fluoride waste) Table B-2
| and 216-B-39 through 216- | The contaminant distributions for these sites are expected to be similar to the 216-B-38 Trench contaminant
1 B-41Trenches; 216-T-14 distribution, because they were similarly constructed and received similar effluent volumes.
, through 216-T-17 and 216-
! T-21 through 216-T-25
1 Trenches /|
216-B-57 Crib | 216-B-50, 216-B-62, 216C- | The waste sites received similar waste types (i.e., process condensates) Table B-3
m 6, 216-5-9, and 216-5-21 The contaminant distributions: for these sites are expected fo be similar to the 216-B-57 Crib, because of the
! Cribs large volumes of effluent discharged.
| 216-B-11Aand 216-B-11B The waste sites received the same waste.
1 French Drains The contaminant distribution for thesa sites is axpected o be simitar to the 216-B-57 Crib; howaver,
H contaminants were discharged at 12 m (40 ft) below ground surface, deeper than the crib.
! UPR-200-W-108 and UPR- 1 The waste sites ived unplanned rel of effluents ted with the 216-S-9 Crib, which is analogous o |
- 200-W-109 the 216-B-57 Crib.
The contaminant distributions for these sites are expected fo be generally near the surface because of the
! relatively small volume of effiuent discharged.
216-B-58 Trench | 216-B-53A Trench The waste site received liquid waste associated with the PRTR reactor process fube failure, This waste site Table B-1
$ recelved 100 grams of plutonium. This waste site has been identified as potentially containing ransuranic
constituents above 100 nanocuries per gram.
The contaminant distributions for these sites are expectad to be similar because of similar construction and
) waste volumes.
: 216-B-53B and 216-B-54 The waste sites received the same waste ( i.e., 300 Area laboratory waste)
The contaminant distributions for these sites are expected to be similar because of similar construction and
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protection requirements, criteria, or limitations activated into law under Federal or
. state law that:
¢ Spedfically address a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstance at a CERCLA site
¢ Address problems or situations suffidently similar to those encountered at the
CERCLA site that their use is well-suited to the particular site.
The feasibility study addresses the ARARs for the waste sites in detail. As
discussed below, these ARARs are incorporated into the remedial action objectives
(RAO) and preliminary remediation goals (PRG) that drive the evaluation of
alternatives and the selection of preferred remedics.
Key ARARs identified for the remedy of these waste sites include:
+ Washington Administrative Code (WAC) 173-340-745, “Soil cleanup standards
for industrial properties”
¢+  WAC173-340-747, “Deriving soil concentrations for ground water protection
evaluations.” .

Remedial Action Objectives

The RAO:s for the waste sites were developed with consideration of reasonably

anticipated future land use, conceptual site models, ARARs, and worker safety. The

following RAOs were identified:

¢+ RAO1 - Prevent unacceptable risk to human health and ecological receptors
from exposure to soils and/or debris contaminated with nonradiological
constituents at concentrations above the industrial use criteria as defined in
WAC 173-340-745(5) for human health, or the screening criteria in
WAC 173-349-900, Table 749-3, for ecological receptors; prevent unacceptable
risk to human health and ecological receptors from exposure to soils and /or
debris contaminated with radiological constituents at concentrations above
15 mrem/yr! (OSWER Directive 9200.4-31P, EPA/540/R-99/006, Radiation Risk
Assessment at CERCLA Sites: Q&A) under an industrial use scenario for humans
or the screening criteria for ecological receptors based on an acceptable dose of
0.1 rad/d (DOE-STD-1153-2002, A Graded Approach for Evaluating Radiation
Doses to Aguatic and Terretrial Biota).

+ RAO 2-Prevent migration of contaminants through the soil column to
groundwater or reduce soil concentrations below WAC 173-340-747
groundwater protection values such that no further degradation of the
groundwater occurs caused by leaching from soils or debris in the waste sites.

¢ RAO3-Minimize the general disruption of cultural resources and wildlife
habitat and prevent adverse impacts to cultural resources and threatened or
endangered species during remediation.

The above RAOs were used to develop the preliminary remediation goals
discussed below, and will be finalized in the Record of Decision.

Preliminary Remediation Goals

As described in the feasibility study, PRGs were developed fora
comprehensive list of constituents to establish residual soil concentrations for
individual contaminants that are protective of human health and the environment

1 A dose Iimh of 15 mrem/year generally will achieve the U.S, Environmental Protection Agency excess
fetime cancer risk threshold, which ranges between 1x10™ 1o 1x10™,

-
&

Core Zone

The area In the middle of the
Central Plateau that contains the
current end fidure waste
management activities (see
Figure 1).

PRG

Preliminary remediation goals.
These are Initial cleanup levels thaf
&re developed during the CERCLA
declsion-making process. PRGs
may be refined in the Record of
Decision to become final cleanup
levels {that ks, the remediation
goals). Acomplete discussion of
the PRGs Is presented in the
feashiiity study (DOE/RL-2003-64).

WAC
Washington Administrative Code

RAO

Remedial action objectives. These
are general descriptions of what the
remedial action will accomplish
{such as prevent contaminant
migration).




COPC

Contaminant of potential concemn.
The list of all hazardous
substances potentially present at a
waste site. The COPCs are
evaluated to screen out chemicals
that are unlikely to be a threat
(because of persistence or
abundance), to develop a list of
CQOCs (see below).

coC

Contaminants of concermn. A list of
radioactive and/or chemical
constituents that are a risk to
human health or the environment.
The COC list is developed from the
COPC list (see above), and is
typically the list of chemicals and
radionuclides that the
environmental samples are
analyzed for and that the remedial
decisions are designed to protect
against.
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waste site. The feasibility study screening process compared the

observed constituent concentrations at the waste sites to the following
concentrations:

¢ Naturally occurring levels

¢ Radiological dose exposure limits

¢ Cleanup levels consistent with WAC 173-340-745 and WAC 173-340-747
¢ Screening levels consistent with WAC 173-340-900, Table 749-3.

Table 2 summarizes the PRGs for the contaminants of potential concern
(COPC) evaluated and the contaminants of concern (COC) retained as part of this
Proposed Plan. After public comment, the PRGs will be issued in the Record of
Decision for these waste sites as remediation goals or cleanup levels. Only those
constituents that exceed one or more of these criteria were retained as COCs.

TABLE 2. SUMMARY OF SOIL PRELIMINARY REMEDIATION GOALS.

Constituent Overall PRG* Constituent Overall PRG *
(markg) (mg/kg)
Contaminants of Potential Concern/Contaminants of Concern
Aroclor-1254 ' 0.65 Vanadium | 2,240
Aluminum I 11,800 Zinc ': 360
Antimony 154 Benzoic acid 1257
Barium 1132 Bis(2-ethylhexyl)phthalate 114
Cadmium 1.0 Butylbenzylphthalate 1893
Chromium |67 Diethyiphthalate 172
Copper 1217 Di-n-butylphthalate i1
Cyanide 08 Di-n-octylphthalate 1532,000
Fluoride 116 Dichlorodiphenyitrichloroethane 3.5
Lead 1118 isophorone 10.45
Manganese 1512 Pentachlorophenol 10.012
Mercury 124 Phenol 144
Nickel 1130 2-Butanone 122
Nitrate (as nitrogen) 140 2-Hexanone 10.0048
Nitrate (as nitrogen) 4 1,1,1,-Trichloroethane 11.6
Selenium 10.78 Acetone 132
Silver 1136 Methylene Chloride 10.025
Sulfate 11,000 Styrene 10.033
Thallium 138 Toluene 73
Uranium ](3.21 E
Americium-241 ' 336 Radium-228 ‘815
Cesium-137 120 Strontium-90 120
Cobalt-60 14.90 Technetium-99 b
Neptunium-237 159.2 Thorium-228 i7.73
Nickel-63 13,070,000 Thorium-232 4.8
Plutonium-238 147 Tritium b
Plutonium-239/240 1425 Uranium-233/234 ib
Potassium-40 1764 Uranium-235 ib
Radium-226 17.03 Uranium-238 ‘b
a. Listed values represent the most restrictive soil PRG derived from evaluation of direct contact, groundwater
protection, and terrestrial wildlife protection per the feasibility study (DOE/RL-2003-64).
Shading indicates contaminants of concern. Unshaded constituents are contaminants of potential concern,
which were eliminated from concern through the risk assessment process; these are provided for informational
purposes only.
b. Constituent is considered mobile. The protection of groundwater is evaluated using fate and transport
modeling based on site-specific conditions. The PRG is the most conservative for the different exposure
pathways. The protection of groundwater is likely the PRG for this constituent if it impacts groundwater.
pCi/g = picocurie / gram.
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Numeric soil PRGs were developed independently for the protection of human
health, the protection of ecological receptors, and the protection of groundwater.
" These PRGs, which were based on generic site parameters, were then compared to
each other to identify the most restrictive value and select a PRG that is protective
of all pathways. '
Based on historical 200 Areas operations and characterization information, a
comprehensive list of potential contaminants was identified for the waste sites.

Although PRGs were developed for each of the potential contaminants, it should be

emphasized that these contaminants will not necessarily be found at each waste

site. Some of the potential contaminants may not be found at any of the waste sites.

SUMMARY OF REMEDIATION OBJECTIVES

The human health and ecological risk assessments, which are fundamental to
the scope and role of the actions in this Proposed Plan, were performed in
accordance with the Tri-Parties response to the Hanford Advisory Board advice
#132 (Klein et al. 2002), with EPA guidance for conducting human health and
ecological risk assessments, and with DOE/RL-9140, Hanford Past-Practice Strategy.
The past-practice strategy approach focuses the pre-remediation studies, such as
remedial investigations (RI), so that more resources can be allocated to the cleanup
of waste sites. A conceptual site model was developed for the representative sites.
Potential risks to human health and ecological receptors were evaluated in a risk
assessment for the representative sites, as documented in the feasibility study
(DOE/RL-2003-64).

The Tri-Parties believe that remedial action is necessary at the waste sites

(\ addressed by this plan to protect the public health and welfare or the environment
from actual or threatened releases of hazardous substances into the environment.
Such a release, or threat of release, may present an imminent and substantial
danger to public health, welfare, or the environment.

‘SUMMARY OF SITE RISKS

Risks were estimated based on the RAOs and in accordance with the Tri-Party
response to Hanford Advisory Board advice #132 (Klein et al. 2002, “Consensus
Advice #132: Exposure Scenarios Task Force on the 200 Area”). The HAB advice
was prepared subsequent to a series of Tri-Party- and HAB-sponsored public
workshops. The Tri-Parties agreed to assess risks for the core zone of the 200 Areas
using an industrial exposure scenario. The exposure scenario includes the
assumption that groundwater under the 200 Areas will not be used for a minimum
of 150 years.

Findings of the risk evaluations indicate the following,

+ Radionuclide contaminants (the most prevalent are cesium-137 and -
strontium-90) associated with three of the representative waste sites exceed the
criteria for the target dose of 15 mrem/year. Two of the analogous sites with
characterization data have radionuclides that exceed the target dose of
15 mrem/year.

9

Rt

Remedial Investigation.

A data collection activity under
CERCLA that includes sampling
and analysis fo idertify the nafure
and extent of confaminants at
wasfe shte. :

Representative sites 216-B-38
Trench, 216-B-57 Crib, and 216-B-58
Trench have radiological
contamination inthe O to 4.6m {0 to
15-t) zone that exceeds the 15
mrem/yr target dose,

Analogous sites 216-B-47 Crib and
216-B-26 Trench have radiclogical
contamination inthe 0 046 m (D to
15-1t) zone that exceeds the 15

mrem/yr target dose,

Human Health Risk

Human health risk is eveluated in
the feasibilty study using an
Industrial land-use scenario, Risks
are evaluated using comtaminants
In the soll from the ground surface
to 4.6 m {15 ) below the ground
surface. This evaluationisin
accordance with regulations and
provides a conservative estimate of
the subsurface zone that may be
encountered by Industrial users.




The 216-B-43 through 216-B-45 and
216-B-47 through 216-B-50 Cribs,
and the 216-B-26 Trench have data
available for risk analysis. All these
analogous sites exceeded
groundwater protection standards,
Thess same wasts sites also had
intruder doce rates above 15 mrem/fyr
at 150 ymars.

Representativa siles 216-B-7A Crib,
216-B-38 Trench, 2168-B-57 Crib, and
216-B-58 Trench and enalogous sites
216-B-47 Crib and 216-B-26 Trench
exceeded ecological screening levels
for radionculides.

Groundwater Protection Risk
Evaluation

Groundwater protection Is
evaluated for contamninants in the
soil from the ground surface fo the
waler table. This evaluation uses
fate and transport modeling and
comparison fo risk-based standards
to assess the potential bor
contaminants In the vadose Zone fo
continue to impact groundwater or
to Impact groundwater in the future.

Ecological Risk Assessment
Ecological risk ks evaluated for
contaminants in the soil from the
ground surface fo 4.6 m (15 8)
deep. inthe feasibliity study, the
contaminant concentrations In this
Zone are compared to fsk-based
screening levels.

Inadvertent Intruder Scenario
An exposure scenarfo In which the
receptor (future rural residential
Intruder) resides within the waste
site area and has planted a garden
using the drill cuttings taken from a
borehole drilled in that area. The
scenarifo assumes that after 150
years of institutional controls, the
Intruder could unknowingly obtain
access fo the waste sfle area,
Exposure pathways evaluated
Include direct exposure {o radiation,
Ingestion of soif and garden
produce, and inhalation of
resuspended dust.
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+ Nonradionuclide contaminants in and around the representative waste sites are
less than the industrial use criteria as defined in WAC 173-340-745(5), “Soil
Cleanup Standards for Industrial Properties,” “Method C Industrial Soil R
Cleanup Levels.”

¢+ Groundwater protection values (as identified in WAC 173-310-747) are
exceeded for nonradionuclides and radionuclides at all of the representative
waste sites. For the analogous sites with data, eight had contamination
concentrations that exceeded groundwater protection standards for both
nonradionuclides and radionuclides.

+ Ecological evaluations indicate that radiological constituents (cesium-137 and
strontium-90) exceed the ecological screening values for terrestrial wildlife
populations at four of the representative waste sites; none of the
nonradiological constituents present in the 0 to 4.6 m (0 to 15-ft) zone that is
accessible to ecological receptors exceeded the ecological screening values,
Two of the analogous waste sites with data had contamination in this zone
above ecological screening values.

¢ Post-remediation, inadvertent intruder evaluations, indicate that constituents
are still significantly above levels that might pose unaoceptable risk based on
an assumed inadvertent access anticipated at 2150 (that is approximately 150
years from today) at all of the representative waste sites and the analogous sites
with data.

SUMMARY OF REMEDIAL ALTERNATIVES

As discussed in the feasibility study (DOE/RL-2003-64), remedial technologies
were identified and evaluated on the basis of their ability to reduce potential risks -~
to human health and the environment at the waste sites. Collective experience
gained from previous studies and evaluations of cleanup methods at the Hanford
Site were used to identify technologies that would be carried forward to develop
remedial alternatives to address the RAOs. For the waste sites, five remedial
alternatives were identified for detailed and comparative analyses.

These five alternatives also were evaluated for their applicability to the
241-B-361 and 241-T-361 Settling Tanks, the 216-BY-201 Settling Tank, and the
200-E-14 Siphon Tank. The volumes of sludge and/or liquid estimated to remain in
each tank are as follows:

e 241-B-361: approximately 21,000 gallons of sludge and no liquid.

s 241-T-361: approximately 25,000 gallons of sludge and no liquid.

e 216-BY-201: The volume of sludge and liquid is uncertain. However,
750 gallons of sludge and 8,230 gallons of liquid may exist.

s  200-E-14: The volume of sludge and liquid is uncertain. However,
1,010 gallons of sludge and 11,060 gallons of liquid may exist,

Given the amount and nature of this material, removal of the sludge from these
tanks is assumed for this Proposed Plan. However, confirmatory sampling results
may indicate other options for the sludge, which will be evaluated following the
confirmatory sampling activities.

The alternatives evaluated in the feasibility study include the following.
¢ Altermative 1: No Action. When this alternative is selected, no further action is

taken at the site. .

10
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Alternative 2: Maintain Existing Soil Cover, Institutional Controls, and .
Monitored Natural Attenuation. When this alternative is selected, existing soil
covers (for example, the current soils that have been placed over the waste site
to stabilize it, as well as the clean fill placed during construction of the waste
site) are maintained as needed to continue to provide protection from intrusion
by biological receptors (such as badgers) and humans. In addition, institutional
controls (such as deed restrictions, land use zoning, and excavation permits)
are put in place to further prevent human access to the site, Where
appropriate, monitored natural attenuation is accounted for, because this is an
ongoing process that reduces risk over time (such as the decay of
radionuclides). Monitoring would be conducted to demonstrate that natural
attenuation is occurring and that contamination is being contained as the
concentrations decrease. This alternative is not evaluated if contaminants that
pose a threat to groundwater from continued migration through the vadose
zone are present in a waste site.

Altemative 3: Removal, Treatment, and Disposal. When this alternative is
selected, soil and structures with constituent concentrations above PRGs are
excavated, using the observational approach. Because contamination levels at
the majority of the waste sites pose a significant dose threat to workers,
conventional techniques cannot be used for excavation activitics. To excavate
these waste sites, additional protections are required for the equipment and
activities to protect the workers, the environment in the area, and the public
that could be exposed near roads or facilities. These extra protections slow the
excavation process and increase the cost. Inaddition, less-contaminated
material is needed to blend with the more contaminated material to allow safe
excavation, loading, transporting, and disposal of the material and to meet
health and safety and waste acceptance criteria at the disposal facility.
Excavated material that is above the PRGs will be disposed of at the
Environmental Restoration Disposal Facility (ERDF) in accordance with that
fadility’s established waste acceptance criteria. This disposal facility is
reasonably close to the waste sites and has been used for remediation wastes on
the Hanford Site. Any material that exceeds the disposal facility waste
acceptance criteria would be stored onsite (consistent with storage
requirements) until the material is treated to meet ERDF waste acceptance
criteria, until a treatability variance is approved, or, in the case of waste with
transuranic constituents at concentrations above levels of concern

(Le., 100 nCi/g), until the material can be shipped to an appropriate facility,
such as the Waste Isolation Pilot Plant. The contaminated material is
characterized and segregated during the excavation process and before being
transported for disposal. Excavation would continue until all contaminated
material exceeding the cleanup goal was removed. The site then would be
backfilled with clean material.

Alternative 4: Capping. When this alternative is selected, a surface barrier
(such as a Hanford Barrier or an evapotransporation barrier) is built over the
contaminated waste site, thus “capping” the site to prevent water from
infiltrating into the waste and to prevent intrusion by human or ecological
receptors. Institutional controls (such as deed restrictions, land use zoning, and
excavation permits) are required to further minimize the potential for exposure

11

Institutional Controls
Nonenglneered controls, such as
administrative andfor legal cortrols,
that minimize the potential for
exposure to contamination by .
limiting land or resource usa. The
State of Washington also considers .
physical controls, such as fencing
and slgns, to be Instiutional

controls.

Monitored Natural Attenuation
The monitoring of a decrease in
concentration of a contaminant
caused by natural processes stich
&s radioactive decay,
oxidation/reduction, blodegradation,
and/or sorption.

Removal, Treatment, and
Disposal

A cleanup method whers soil and
debris are excavated so that no
contaminants remain at the site
above the approved remediation
goals for direct exposure and
groundwater protection, Excavated
matertal Is treated (as necessary)
and sent fo ether an ensite oran
offsite engineerad facliity for
disposal.

Observational Approach

A method of planning, designing,
and knplementing a rermnedial action
that uses a limited amount of initial
field sampling data fo create a
general understanding of the ste
conditions sufficient {o proceed with
cleanup. Information that &
gathered during the remedial action
phase Is used to make real-time
decisions to guide the remedial
&action, Forsome sltes, this method
Is consldered more cost- and time-
effective than traditional methods
that require farge amounts of inftial
data fo make detalled plans and
designs for remedial actions.




ERDF

Environmental Restoration
Disposal Facilty. This ks the
Hanford Site's disposal facility for
most waste and contaminated
envionmental media (dependant
on the waste meeting the ERDF
waste acceptance criteria)
generated under a CERCLA
rasponse action. ERDF currently
recelves wastes from ongoing
remedial and removal actions in the
Hanford Site 100, 200, and 300
Areas.

Wasto Acceptance Criteria
The criteria defined for the
acceptance of waste for disposal at
the englneered disposal facility;
that Is, the ERDF (see above).

The Nine CERCLA Criteria
Threshold Criterla:

¢ Overall profection of human health
and the environment

¢ Compliance with ARARs

Balancing Criterla

¢ Long-term effectiveness and
permanence

+ Reduction of toxicity, mobility, or
volume through treatment

¢ Shart-term effectiveness

+ Implementabiity

¢ Cost

Modifying Criterla

+ State acceptance

+ Community acceptance.

£l
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to contamination and to ensure the integrity of the cap. Performance
monitoring is included as & part of this alternative to ensure that the cap is
performing as expected, and groundwater monitoring is included to watch for
movement of more mobile contaminants

¢ Alternative 5: Partial Removal, Treatment, and Disposal with Capping.
When this alternative is selected, a portion of the subsurface soil associated
with higher contaminant concentrations is removed, thereby reducing the
industrial and/or intruder risk associated with the highly contaminated zone at
the bottom of the waste site, This alternative is similar to Alternative 3, except
that contaminants are not removed to the same depth as those in Alternative 3.
Once the contamination has been removed, a cap similir to the cap desaribed in
Alternative 4 would be built in and over the excavation to provide protection to
the groundwater from contaminants that remain deeper in the soil column.
This alternative would reduce the risks to potential intruders past the assumed
150 years of institutional controls and would provide protection of the
groundwater, Performance monitoring is included as a part of this alternative
to ensure that the cap is performing as expected, and groundwater monitoring
is included to watch for movement of more mobile contaminants,

CERCLA EVALUATION CRITERIA AND PROCESS

As a critical part of the evaluation process, the alternatives are evaluated against
nine CERCLA criteria, ,

The [first two criteria, overall protection of human health and the environment
and compliance with ARARs, are threshold criteria. Alternatives that do not
protect human health and the environment or that do not comply with ARARs (or
justify a waiver) do not meet statutory requirements and are eliminated from
further consideration in the feasibility study.

The next five criteria (long-term effectiveness and permanence; reduction of
toxicity, mobility, or volume through treatment; short-term effectiveness;
implementability; and cost) are balancing criteria on which the remedy selection is
based.

The final two criteria, state and community acceptance, are modifying criteria,
In the case of this Proposed Plan, the state already concurs with the proposed
alternatives outlined, and the plan identifies the preferred remedies that have
already been accepted by the Tri-Parties. A preferred remedy’s ability to meet the
criterion of community acceptance, however, can be evaluated only after the public
review and comment period for this Proposed Plan.

Under CERCLA, long-term effectiveness, short-term effectiveness, and
implementability are three of the criteria that a preferred alternative must
demonstrate. Specific to the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit
waste sites, these three major criteria help distinguish between the removal,
treatment, and disposal allernative, the capping alternative, and the partial
removal, treatment, and disposal with capping alternative.
¢ For waste sites that have a polential to adversely impact groundwater because

of contaminants at significant depth, there is a preference for selecting the
capping alternative. At the representative waste sites within the 200-TW-1,
200-TW-2, and 200-PW-5 Operable Units, comparison to groundwater
protection criteria and modeling indicate concentrations in excess of the
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£ impacts to the public from these remedial actions would be positive (such as
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groundwater protection criteria at locations ranging from near surface to the
water table. The selection of an engineered barrier (capping) would minimize
the exposure pathways between potential human and environmental receptors
and the contaminants and also would limit infiltration. This means that the
capping alternative would best meet the objective of no further degradation.

+ For shallow, low-volume waste sites, there is a preference for the removal,
treatment, and disposal alternative to reduce the exposure to and mobility of
the contamination via long-term isolation in an onsite regulated disposal
facility. In this case, removing the contaminants and placing them in a disposal
facility eliminates the exposure pathways to potential human and
environmental receptors. This alternative limits long-term stewardship of
waste sites.

¢ For the removal, treatment, and disposal alternative and the partial removal,
treatment, and disposal with capping alternative, the high concentrations and
depths of contaminants deep in the vadose zone result in very high worker risk
and cost associated with the excavation of contaminants. Also, the volumes of
waste produced are very high, requiring significant expansion of existing
disposal facilities or development of new disposal fadilities. If sites with lower
concentrations at more shallow depths are identified during the confirmatory
sampling for the 200-TW-1, 200-TW-2, and 200-PW-5 Operable Unit analogous
waste sites, the cost effectiveness of the partial removal alternative can be
reassessed. For these types of waste sites, there may be a preference for the
partial removal, treatment, and disposal with capping alternative if the action
results in acceptable worker risk, is more cost effective, and results in shorter

NEPA values encompass &

NEPA VALUES range of environmental
DOE 1994, Secretarial Policy on the National Environmental Policy Act (NEPA), and | ' Trasepurtation inpacts

DOE O 451.1A, National Environmental Policy Act Compliance Program, require that * A qualiy

CERCLA documents incorporate NEPA values, such as analysis of cumulative, o Natwal, cultural, and historical

offsite, ecological, and sociceconomic impacts to the extent practicable, in Licu of fesowrces

preparing separate NEPA documentation for CERCLA activities. The NEPA ¢ Noise, visual, and aesthetic effects

process is intended to help Federal agencices: ¢+ Socioeconomic impacts

4 Environmental justice

+ Make decisions that are based on understanding environmental consequences
¢ Cumulative impacts (direct and

¢+ Take actions that protect, restore, and enhance the environment.

indirect}
The NEPA-related resources and values that have been considered for these + Mitigation
waste sites support the CERCLA and RCRA decision-making processes. For the ¢ Ireversible and iretriovable
remedies evaluated, NEPA impacts include temporary short-term disturbance commitment of resources.

(such as increased traffic, noise levels, and fugitive dust) of already disturbed
industrial areas of Jow- to marginal-habitat quality. Appropriate capping material
source areas were analyzed in DOE/EA-1403, Environmental Assessment, Use of
Existing Borrow Areas, Hanford Site, Richland, Washington. Similar temporary
impacts were identified. Long-term impacts identified for the remedies evaluated
include negative aesthetic and visual impacts, should the caps not be adequately
contoured to blend with the surrounding arca. Minimal impacts are expected for
air quality and natural, cultural, and historical resources. Overall, the long-term

socloeconomic impacts related to employment opportunities).

1'_-
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Alternative &, Capping, Is the
preferved atternative for
representative site 216-B-46
Crib. The COCs Include
antimony, cadmlum, cyanide,
nitrate, uranium, cobait.60,
technetium-99, and
radium-2286.
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SUMMARY OF ALTERNATIVE EVALUATIONS AND
PREFERRED ALTERNATIVES .

The remedial alternatives developed in the feasibility study are evaluated for
each representative site and its assodiated analogous waste sites). CERCLA
typically requires evaluation of a "no action” alternative as a baseline for
comparison to other alternatives.

Representative Site 216-B-46 Crib and Its Analogous Sites

The 216-B-46 Crib is the representative site for the following waste sites:

» The 216-B-43 through 216-B45 Cribs and the 216-B-47 through 216-B-49
Cribs (located proximal to the 216-B-46 Crib and commonly referred to as
the BY Cribs)

¢ The 216-B-14 through 216-B-19 Cribs (located in the BC Cribs and Trenches
area south of the 200 East Area)

¢ The 216-B-20 through 216-B-22 Trenches (also located in the BC Cribs and

Trenches area)
The 216-B-42 Trench
. The 216-B-52 Trench (also located in the BC Cribs and Trenches arca)
The 216-B-51 French Drain
The 216-BY-201 Settling Tank and 200-E-14 Siphon Tank
The 200-E-114 Pipeline
Unplanned Release UPR-200-E-9.

The conceptual site model for these sites is presented in Table 1, with further -
information specific to each waste site provided in Appendix B, Table B-1.

Based on current conditions, the 216-B-46 Crib exceeds the groundwater
protection PRGs for antimony, cadmium, cyanide, nitrate, uranium, technetium-99,
uranium-238, cobalt-60, and radium-226. The top of the contamination is about
5.5 m (18 ft) below ground surface; therefore, the 0 to 4.6 m (0 to 15-ft) zone is not
associated with human health or ecological risk. The contaminants at the base of
the crib (at 5.5 m [18 [t] below ground surface) do exceed PRGs associated with a
potential intruder at 150 years.

The 216-B-46 Crib, along with the 216-B-43 through 216-B-45 Cribs and the
216-B-47 through 216-B-49 Cribs, are located in proximity to the BY Tank Farm.
The 216-BY-201 Settling Tank also is located near this series of cribs. The 216-B-43
through 216-B-49 Cribs previously were investigated as part of the 200-BP-1
Operable Unit. The results of that investigation are reported in DOE/RL-92-70 and
are summarized in the feasibility study (DOE/RL-2003-64). Risk assessment also
was conducted for these sites and reported in the feasibility study. Simdlar to the
216-B-46 Crib, the contaminants associated with these cribs are located deeper than
4.6 m (15 ft) with the exception of the 216-B-47 Crib, which has contamination in
this zone. Therefore, the human health and ecological risk PRGs are not exceeded
at any of these cribs except for the 216-B-47 Crib. All these cribs have
contamination in the vadose zone that exceeds groundwater protection PRGs. In
addition, all these cribs have concentrations at 150 years that exceed the
15 mrem/yr standard for potential intruders., Characterization work was
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performed at the 216-B-26 Trench in 2003; the information from this
characterization is included in the feasibility study, including risk assessment. The

(" 216-B-26 Trench exceeds human health, ecological, groundwater protection, and

intruder PRGs. The contaminant distributions for the BY Cribs (216-B-43, 216-B-44,
216-B45, 216-B-47, 216-B48, and 216-B-49), BC Cribs and Trenches (216-B-14
through 216-B-34, and 216-B-52), and 216-B42 Trench are very similar to those of
the 216-B-46 Crib. All of these sites pose a threat to groundwater and all present a
significant risk to an intruder who would inadvertently be exposed to the
contaminated soils at depth. Some will pose human health risks from direct
exposure and ecological risk if their contamination is above 4.6 m (15 ft) below
ground surface. Table B-4 summarizes the depth of clean fill for all the 200-TW-1,
200-TW-2, and 200-PW-5 Operable Unit waste sites.

The contaminants are expected to be the same for the 216-BY-201 Settling Tank,
200-E-14 Siphon Tank, and 200-E-114 Pipeline; however, the contaminant
distribution is expected to be much less for these sites when compared to the
216-B-46 Crib. The tarks were designed to hold effluents, not to discharge them to
the ground. Existing information does not indicate leaks associated with the tanks.
The pipeline, which is 4.8 km (3 mi) Iong, extends from the BY Tank Farm to the
216-B-14 through 216-B-19 Cribs. This pipeline is constructed of 5 cm (2-in.)
diameter steel piping and was known to leaked in two small locations. The main
risk associated with the settling and siphon tank is the sludge inside, which will be
removed as part of the remedial alternative. Based on the conceptual site model,
the groundwater protection PRGs are assumed to be met at the tanks and pipeline,
Action at these sites would include the removal of the sludge from the tanks and
partial removal of the 200-E-114 Pipeline from the BC Cribs area to Route 4 South.

“The removal of the pipeline would support the remedial action in the BC Cribs and
Trenches area and would provide confirmatory sampling information for the rest of
the pipeline,

The contamination at unplanned release UPR-200-E-9 and the 216-B-51 French
Drain is expected to consist of the same contaminants as the 216-B-46 Crib but to be
at much lower levels because only a fraction of the volume was released at these
analogous sites. Groundwater protection PRGs are assumed to be met. Human
health and ecological risk from direct exposure are assumed at these analogous
sites. Contaminants are expected to meet PRGs at 150 years.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 3.

Overall Protection of Human Health and the Environment - The 216-B46
Crib, along with the 216-B-14 through 216-B-19 Cribs, the 216-B-20 through
216-B-34 Trenches, the 216-B-43 through 216-B45 Cribs, the 216-B47 through
216-B-49 Cribs, the 216-B-52 Trench, the 216-BY-201 Settling Tank, and the 200-E-14
Siphon Tank obtain the most overall protection of human health and the
environment through the implementation of Alternative 4, Capping, because:

» The exposure pathway is removed through the placement of the barrier
» Infiltration is reduced, which supports the protection of groundwater under
RAO2

Alternative 4, Capping, Is the
preferred altemative for
analogous sites 216-B-43
through 2186-B.45 and 216.8-47
through 216-B-49 Cribs, which
are located In proximity to the
218-B-46 Crib representative
site. The COCs are slmilar to
the those of the 216-B-48 Crib
and Include cadmium, nitrate,
nitrite, uranium, ceslum-137,
strontium-90, and technetium-
99. Aiternative 4, Capping, Is
also the preferred alternative
for the 216-BY-201 Settling
Tank, Siudge In the tank will
be removed; tha tank will be
fited and capped with the BY
Cribs,

Altemative 4, Capping, Is the
preferred alternative for
analogous sites In the BC
Criba and Trenches Area
south of the 200 East Area.
These sites include 218-B-14
through 216-B.19 Cribs, the
2186-8.20 through 218-B34
Trenches, and the 218-B-52
Trench. The COCs are
assumed to be simiiar to
those of the representative
site. Alternative 4, Capping, is
also the proferred altemative
for the 200-E-14 Siphon Tanic
Siudge In the tank will be
removed; the tank will be
filied and capped with the BC
Cribs,

Altermnative 4, Capping, Is the
prefesred alternative for
analogous site 216-8-42
Trench. The COCs are
assumed to be similar to
those of the representative
slite.
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TABLE 3. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-B-46 AND ITS ANALOGOUS SITES 216-B-14 THROUGH 216-B-
34, 216-B-43 THROUGH 216-B-45, 216-B-47 THROUGH 216-B-49, 216-B-42, 216-B-52, 216-B-51, 216-BY-201,
200-E-14, 20-E-114, AND UPR-200-E-9

ALTERNATIVES
L] L] @ (4] -]
NO MESC, IC, RTD® CAPPING PARTIAL
ACTION MNA? REMOVAL/
CAPPING
Representative Site 216-8-48 Crib with
Allalo.gous Sites 216:_8-43 thrsugh‘ 216-B-
45 Cribs and 218-B-47 through 216-B-49
Cribs (also known as the BY Cribs)
Threshold Criteria
Overall Protection o d & & @
Compliance with Laws o £ o =
Balancing Criteria
Long-term effectiveness < © ® ® ®
Short-term effectiveness 4 @ <© * <
Reduction in TMV® & i 4 @ @
Implementability ® * 2 * <©
Cost (in thousands)
Capital costs 50 $15 $399,703 $3,226 $19,618
Operating and maintenance costs $0 $1,713 $0 $2,322 $2,175
Present worth $0 $1,728 $399,703 $5,548 $21,793
Analogous Sites 216-B-14 through 218-B-
19 Cribs, 216-B-20 through 216-B-34
Trenches, 216-B-42 Trengh, 216-B-52
Trench, 216-BY-201 Settling Tank, 200-E-
14 Siphon Tank, and Unplanned Relsase
UPR-200-E-2
Threshold Criteria
Overall Protection L o @ & &
Compliance with Laws 0 ad “ ®© &
Balancing Criteria
Long-term effectiveness < < & ® *
Short-term effectiveness & ® 4 * <
Reduction in TMV® @ © @ ¢ @
Implementability ® * © L 4 <
Cost (in thousands)
Capital costs 50 $12,264 $3,249,276 $48,728 $298,840
Operating and maintenance costs $0 $26,895 $0 $51,006 $33,126
Present worth $0 $39,159 $3,249,276 $99,734 $331,966
Analogous Sites 216-B-51 French Drain
and 200-E-114 Pipeline® M
Threshold Criteria
Overall Protection ] 8 o NA
Compliance with Laws o = & @ NA
Balancing Criteria
Long-term effectiveness <& ® * ® NA
Short-term effectiveness @ ® < < NA
Reduction in TMV® @ @ @ @ NA
Implementability . *® @ ¢ NA
Cost (in thousands)
Capital costs 50 $15 $208,967 $3,195 NA
Operating and maintenance costs $0 $2,101 $0 $3,946 NA
Present worth $0 $2,116 $209,967 $6,141 NA
a.  Maintain existing soil cover, institutional controls, monitored natural @ Indicates the preferred
attenuation alternative
b.  Removal, treatment, and disposal i) Yes, meets criterion
c.  Toxicity, mobility, or volume through treatment & No, does not meet criterion
d.  The portion of the 200-E-114 Pipeline from the BC Cribs (216-B-14 'S High: substantially satisfies
through 216-B-19) to Route 4 South will be removed to support BC Cribs :ﬂr::l:::he' cinlly raats
and Trenches remedial actions and as confirmatory sampling to support @ " ERY Y
the remedy proposed for the rest of the pipeline. o Low: minimally satisfies criterion




'

DOE/RL-2004-10, DRAFT A

¢ Intrusion is reduced by the design of the barrier, which would include
intrusion protection layers
¢ Institutional controls provide limitations on use around the barrier
*  Workerrisk is reduced. Under Alternatives 3 and 5, workers would be
exposed to a dose of approximately 935 rem for excavation of the 216-B43
through 216-B49 Cribs. The capping alternative results in a lower dose
associated only with removal of above ground structures, such as pipes.
Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit human health,
environmental, and groundwater impacts by removing contaminants and
disposing of them in an on-site engincered facility. However, Alternatives 3 and 5
present unacceptable levels of worker risk associated with exposure to
contaminants and deep excavation activities for sites with high contaminant
concentrations and decp contamination. Alternatives 3 and 5 at these types of sites
also result in large volumes of waste requiring disposal. Meeting PRGs under
Alternative 3 would require removal of s0il as deep as 67 m (220 ft). This type of
excavation is difficult, requires workers to be exposed to the high contaminant
concentrations as well as to risks assodiated with deep excavations, and has the
potential to impact neighboring fadlities, such as the tank farms. This type of
excavation is expensive and creates considerable waste that requires disposal.
Alternative 5 would require removal of the most highly contaminated zones
bencath the waste sites, to depths of 7.6 m (25 ft) or more.
The 200-E-114 Pipeline, however, obtains the most overall protection of human
health and the environment through the implementation of Alternative 3, because
contaminants are removed, treated as appropriate, and disposed of at the on-site

‘engincered facility. Alternative 2 is protective as well, because contamination is

expected to be minimal with this waste site, which consists of a 2-inch-diameter
steel pipeline, and the existing 2 to 3 m (7- to 10-ft) soil cover and institutional
controls would prevent exposure while contaminants decay to PRG levels, assumed
to be within 150 years.

Alternative 1 is not protective of any of the waste sites, because constituents
remain above the PRGs. All alternatives must provide protection to current
workers based on existing engincering and administrative controls.

Compliance with ARARs - Alternative 1 does not comply with ARARs,
because the waste sites currently exceed the RAOs. Alternative 2 does not comply
with ARARs for any of the waste sites except the 200-E-114 Pipeline, where
groundwater protection PRGs are not expected to be exceeded and direct exposure
and environmental PRGs are expected to be attained within the 150-year
institutional controls period. ARARs are met for Alternatives 3, 4, and 5.
Alternative 3 meets the ARARS through the removal of all contaminated material
Alternative 5 meets the ARARs through the removal of the high concentrations of
contaminants at the bottom of the waste sites and the placement of an engineered
barrier to address remaining contaminants. Alternative 4 meets the ARARs using
an engineered barrier, which eliminates the exposure pathway and limits
infiltration to protect groundwater.

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not
provide long-term effectiveness or permanence because contaminants are not
remediated and will remain following industrial land use through 2150. The
200-E-114 Pipeline is an exception. For the pipeline, Alternative 2 provides

17

Alternative 2, Maintain the
Existing Soil Cover,
Institutional Controls, and
Monitored Natural
Attenuation, Is the preferred
aftermnative for analogous sits
200-E-114 pipeline. However,
a portion of the pipeline will
be removed. If contamination
at potential leaks sites is
Identified during confirmatory
sampling, these areas also
may be removed. The COCs
ars assumed to be the same
as the representative site.

Alternative 2, Maintain the
Existing 8oll Cover,
Institutional Controls, and
Monkored Natural
Attenuation, ls the preferred
alternative for analogous site
216-B-51 French Drain. The
COCs are assumead to ba the
same as the representative
site but at much lower levels,
because only a small volume
was discharged to this site.

Altemmative 3, Removal,
Treatment, and Disposal, is
the preferred altermative for
analogous site UPR-200-E-9.
The COCs are assumed to bs
simitar to the representative
slite.
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Iong-term effectiveness and permanence, because the contaminants are expected to

decay within 150 years. The existing soil cover and institutional controls limit

exposures while the contaminants naturally decay to PRG levels. Groundwater o

protection PRGs are assumed to be met at the pipeline. A portion of the pipeline

near the BC Cribs will be removed, which will provide additional information to

confirm the conceptual model at this waste site, Alternative 3 provides the most

long-term effectiveness and permanence, because contaminants above PRGs are

removed from the site and disposed of at a suitable facility. Alternative 4 provides

long-term effectiveness and reliability by reducing exposure using an engineered

barrier while the residual risk of contaminants will decrease to acceptable levels

through natural radicactive decay. Alternative 4 reduces infiltration, which in turn

reduces mobility of the contaminants to the groundwater, Monitoring and

maintenance of the cap augment the effectiveness of Alternative 4. For sites where

transuranic constituents are at concentrations above levels of concern, the cap

design would need to reflect the longevity of these contaminants. The proposed

engineered barrier is designed to provide long-term isolation of the waste sites,

during which time the residua! risks will decrease by natural radioactive decay.

Groundwater monitoring will be required to show no further degradation based on

the elevated concentrations of contaminants that pose a threat to the groundwater

(for example, technetium-99 and uranjum). Alternative 5 provides long-term

effectivencss and permanence by removing the mass of higher concentration

contaminants and capping the remaining contaminants to protect groundwater,
Short-term Effectiveness - Alternative 1 would be effective for workers in the

short term, because this alternative does not involve any remedial actions.

However, for sites where contamination is found in the 0 to 4.6 m (0 to 15-ft) zone,

human and ecological receptors may not be protected. Historical evidence '

indicates that the ecological receptors have played a role in dispersing

contaminants from waste sites in the BC Cribs and Trenches area. Allernatives 2

and 4 would be more effective in the short term than Alternatives 3 and 5,

predominantly because of their lower risk to remediation workers. Alternatives 3

and 5 involve excavating contaminated soil and debris, resulting in significant

short-term worker impacts during excavation, loading, transportation, and disposal

of the materials because of the high concentrations associated with most of these

waste sites. Risks to workers from potential exposure to contaminated soil and

fugitive dust would be similar for Alternatives 3 and 5, in that both subject the

workers to the highly contaminated areas at the bottom of the waste sites.

Alternative 3 would present the greatest short-term risk to workers associated with

both the contamination and the excavation activitics as deep as 86.9 m (285 ft).

Short-term impacts to vegetation and wildlife are considered minimal for

Alternative 2 because the waste sites would not be disturbed and the existing soil

‘cover provides protection. Short-term impacts to vegetation and wildlife would be

minimal to moderate for Alternative 4, because the waste site and the borrow sites

used to obtain capping materials would be disturbed. The waste sites have either

limited habitat associated with highly disturbed gravel surfaces, or monoculture

habitats of planted wheatgrass. These latter habitats have shown some real

diversity in recent studies on similar sites, such as the Gable Mountain Pond. The

short-term impacts to vegetation and wildlife could be potentially high for

Alternatives 3 and 5 because of the large volumes of borrow material needed to

———
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backfill the excavations and the timeframes needed to implement these alternatives.
The short-term impacts to vegetation and wildlife could be minimal to moderate
. for Alternative 1, depending on the depth to the top of the contamination.

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment
is included as an element of Alternative 3, but is not anticipated because
constituents are expected to meet the disposal facility waste acceptance criteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be
realized except for natural attenuation. All of the alternatives incorporate natural
attenuation in the form of radiological decay, which ultimately results in reduced
toxicity and volume. Alternatives 3 and 5 provide an additional perceived
reduction because these alternatives include a physical action that places the
contaminants in a more managed environment, thereby reducing the forces (e.g.,
infiltration) that drive the contaminants toward groundwater.

Implementability - Alternative 1 would be easily implemented because no
action is performed. Alternative 2is currently in use for all of the waste sites. The
waste sites are in a surveillance and monitoring program and are either posted with
signs and/or fenced. Access to the waste sites also is controlled through Hanford
Site access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes is easily
implementable. Alternative 4 is considered easily implementable. Capping is a
well-known and commonly used remedy for waste sites around the world. A
barrier has been implemented at the Hanford Site, and other types of barriers have
been approved and implemented at other western arid sites. These barriers are
easy to construct and maintain, Alternative 3 is considered very complicated to
implement because of high contamination and the depths of excavation that would
" be required. The high contamination levels in the soil at the boltom of some waste
sites would result in dose levels as high as 935 rem? to workers and would require
special techniques and protections to reduce these levels to an acceptable range.
Alternative 3 would require significant downblending of removed soil with less
contaminated soil to meet health and safety requirements and to meet waste
acceptance criteria. This requires a large volume of material to backfill and
generates 5 to 10 times as much waste. Approximately 5.7 m? (74 million yd* of
waste would be generaled to meet the PRGs. This exceeds the current capacity of
ERDF, In addition, excavation to depths required to meet PRGs would result in
interferences with the existing cap on the 216-B-57 Crib, underground piping, and
utilities. Excavation is not practicable or cost effective at these depths, especially in
light of the contamination levels. The excavation component of Alternative 5 is
similar to Ahternative 3 and is considered very difficult and hazardous to
implement.

Cost - Capital costs and operating and maintenance costs are provided in
Table 3. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 3 associated with Alternative 3 for the 216-B-46 Crib include full
excavation of the contaminated material. The costs associated with Alternative 4
are for an engineered barrier that provides intrusion protection for potential
inadvertent intruders. The costs associated with Alternative 5 include excavation

2 Based on femoval and disposal of contamination &t the 216-8-43 through 216-B-49 Cribs to meet
PRGs. Other analogous waste sites are assumed 1o have high doss rates similar to the representative
sits 216-B-46 Crib, included In this dose estimate.

-
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Alternative 4, Cappling, I3 the
preferred alternative for
representative site 216-T-26
Crib. The COCs Include
cyanide, nitrate, nitrite,
uranium, technetium-99, and
plutonlum-239.

Alternative 4, Capping, Is the
preforred alternative for
analogous site 216-T-18 Crib.
The COCs are assumed to be
generally simllar to the
representative site; however,
the 216-T-13 Crib received
1,800 g of plutonium, much
more than the 216.T-26 Crib.
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of contaminated soils to a depth of 7.6 m (25 ft) or more, followed by an engincered
barrier.

PREFERRED ALTERNATIVES

4 The preferred alternative for 216-B-46 Crib, the 216-B-14 through 216-B-19
Cribs, the 216-B-20 through 216-B-34 Trenches, 216-B-43 through 216-B45
Cribs, the 216-B-47 through 216-B-49 Cribs, and the 216-B-52 Trench is
Alternative 4, Capping. This alternative is the most protective of human health,
the environment, the groundwater, and workers.

¢  The preferred alternative for the 216-BY-201 Settling Tank is Alternative 4,
Capping, because of its proximity to the BY Cribs (216-B43 through 216-B-49).
The preferred alternative for the 200-E-14 Siphon Tank is also Alternative 4,
Capping, because of its proximity to the BC Cribs (216-B-14 through 216-B-19
Cribs). Sludge removal is assumed for both tanks,

¢ The preferred alternative for the 200-E-114 Pipeline and the 216-B-51 French
Drainis Alternative 2, Maintain Existing Soil Cover, Institutional Controls, and
Monitored Natural Attenuation, because this alternative provides
protectiveness for the minor contamination assumed for this waste site. A
portion of the pipeline from the BC Cribs to Route 4 South will, however, be
removed through Alternative 3, Removal, Treatment, and Disposal, to facilitate
remedial actions in the BC Cribs and Trenches area and to provide additional
data to support the conceptual model for this waste site.

¢ The preferred alternative for UPR-200-E-9 is Alternative 3, Removal, Treatment,
and Disposal, because this alternative is most protective of human health and
the environment at these waste sites and is easily implementable with
acceptable worker risk.

The agencies believe that the preferred alternatives are protective of human health

and the environment, comply with ARARS, use permanent solutions, protect

workers, and are cost effective.

Representative Site 216-T-26 Crib and Its Analogous Waste Site

The 216-T-26 Crib is the representative site for the 216-T-18 Crib. The
conceptual site model for these sites is presented in Table 1, with further
information provided in Appendix B, Table B-1.

Based on current conditions, the 216-T-26 Crib exceeds the groundwater
protection PRGs for cyanide, nitrate, nitrite, uranium, technetium-99,
uranium-233/234/238, and plutonium-239. Elevated concentrations are found
throughout the soil column to nearly 60 m (200 ft) below ground surface.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 4.

Overall Protection of Human Health and the Environment - The 216-T-26 and
216-T-18 Cribs obtain the most overall protection of human health and the .
environment through the implementation of Alternative 4, Capping, because:

* The exposure pathway is removed through the placement of the barrier
» Infiltration is reduced, which supports the protection of groundwater under
RAO2
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TABLE 4. COMPARISON OF ALTERNATIVES FOR REPRESENTATIVE SITE 216-T-26 AND ANALOGOUS SITE 216-7-18

ALTERNATIVES

(1] e © (4] (5]
NO MESC, IC, RTD® CAPPING | PARTIAL
ACTION MNA® REMOVAL/
CAPPING
Representative Site 216-T-26 Crib E
Threshold Criteria
Overall Protection O O “ | %]
Compliance with Laws L] [ ¥ ) %}
Balancing Criteria
Long-term effectiveness <& <o L 4 & @
Short-term effectiveness @ Lo Lo & <
Reduction in TMV® & & & & &
Implementability L 2 L 2 < L 2 <
Cost (in thousands)
Capital costs $0 $15 $39,576 $639 $1,395
Operating and maintenance costs $0 $671 $0 $487 $675
Present worth $0 $686 $39,576 $1,126 $2,070
Analogous Site 216-T-18
Threshold Criteria
Overall Protection O O ] ] |
Compliance with Laws ® O 4| 4} )
Balancing Criteria
Long-term effectiveness O <o L 2 4 ®
Short-term effectiveness & © Lo L 2 <o
Reduction in TMV® © © & ® &
Implementability L 2 L 2 <o L 2 <
Cost (in thousands)
Capital costs $0 $15 $39.576 $689 $1,395
Operating and maintenance costs $0 $671 $0 $487 $675
Present worth $0 $686 $39,576 $1,126 $2,070

a.  Maintain existing soil cover, institutional controls, monitored natural

attenuation

indicates the preferred

alternative

b.  Removal, treatment, and disposal
c.  Toxicity, mobility, or volume through treatment

Yes, meets criterion

No, does not meet criterion
High: best satisfies criterion
Moderate: partially meets
criterion

Low: least satisfies criterion
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¢ Intrusion is reduced by the design of the barrier, which would include
intrusion protection layers

¢ Institutional controls provide limitations on use around the barrier

»  Worker risk is reduced, because the workers would not be exposed to deep
excavations. The worker dosc is approximately (.54 rem associated with the
excavation alternatives (Alternatives 3 and 5).

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial
Removal, Treatment, and Disposal with Capping, limit human health and
environmental impacts by removing contaminants and disposing of them in an
onsite engincered facility. Alternative 5 provides for protection of remaining
contaminants after excavation by use of an engineered barricr. Both alternatives
result in significant risk to workers because of the high concentrations of
contaminants,

Alternatives 1 and 2 are not protective, as constituents remain above the PRGs.
All alternatives must provide protection to current workers based on existing
engineering and administrative controls.

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs,
because the waste sites currently exceed the RAOs. Alternatives 3, 4, and 5 meet
ARAR:s for both waste sites. Alternative 3 meets ARARs through the removal of
the contaminated material to meet PRGs. Alternative 4 meets the ARARs by using
an engineered barrier that eliminates the exposure pathway to humans and
ecological receptors and limits infiltration, thereby providing groundwater
protection. Alternative 5 mects ARARs by removing a portion of the contamination
to meet PRGs assodiated with risks to humans and ecological receptors from direct
exposure and intrusion and by capping remaining contaminants to meet ARARs
associated with groundwater protection.

Long-term Effectiveness and Permanence - Alternatives 1 and 2 do not
provide long-term effectiveness or permanence, because contaminants are not
remediated and will remain following industrial land use through 2150.

Alternative 3 is the most reliable and permanent for the 216-T-26 and 216-T-18
Cribs, because contaminants will be removed above the PRGs, based on the
conceptual site model. Alternative 4 provides reliability by reducing exposure
using an engincered barrier and incorporating intrusion barriers to limit access by
the receptors during the time necessary for the residual risk of contaminants to
decrease to acceptable levels through natural radioactive decay (330 years).
Groundwater monitoring will be required to show no further degradation based on
the elevated concentrations of contaminants that could impact groundwater.

Short-term Effectiveness - Alternative 1 would be effective for worker
protection in the short term, because this alternative does not involve any remedial
actions. Because contaminants are located deeper than 4.6 m (15 ft), short-term
risks to the environment are not expected at these sites. Alternatives 2 and 4 would
be more effective in the short term than Alternative 3, predominantly because of
their lower risk to remediation workers. Alternative 3 will involve excavating
contaminated soil and debris, which would create a potential for short-term worker
impacts during excavation and transportation of the materials. Risks to workers
from potential exposure to contaminated soil and fugitive dust would be greater
with Alternative 3 than with Alternative 4. Short-term impacts to vegetation and
wildlife are minimal for Alternatives 1 and 2, minimal to moderate for Alternative4
because of impacts to borrow arcas, and moderate Lo high for Alternatives 3 and 5
because of impacts to borrow arcas and the large areas that would be disturbed to

am o
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reach the required excavation depths. These two sites are currently covered by
gravel '

{7 Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment
is included in Alternatives 3 and 5 but is not anticipated because the constituents
are expected to meet the disposal facility waste acceptance criteria. As such,
reduction in toxicity, mobility, or volume of the contaminants will not be realized.
All the alternatives incorporate natural attenuation in the form of radiological
decay, which ultimately results in reduced toxicity and volume. Alternative 3
provides an additional perceived reduction because this alternative includes a
physical action that places the contaminants in a more managed environment,
thereby reducing the forces (e.g, infiltration) that drive the contaminants toward
groundwater. The 216-T-18 Crib has been identified as having received a volume
of plutonium sufficient to exceed a concentration of 100 nCi/g. Confirmatory
sampling will likely be required to test the validity of this assumption. If these
concentrations are present at this crib, disposal options would change from ERDF
to the Waste Isolation Pilot Project under Alternatives 3 and 5. Treatment would be
conducted as required to meet waste disposal criteria. Based on existing
information from the 216-B-7A Crib, which received significantly more plutonjum
that the 216-T-18 Crib (4,300 grams for 216-B-7A Crib as opposed to 1,800 grams
for 216-T-18 Crib), these concentrations of plutonium and other transuranic
constituents are not anticipated (see DOE/RL-200242 for details on the 216-B-7A
Crib sampling}.

Implementability - Alternative 1 would be easily implemented, because no
action is performed. Alternative 2 is currently in use for all of the waste sites. The

~ waste sites are in a surveillance and monitoring program and are posted with signs

- and/or fenced. Access to the waste sites also is controlled through Hanford Site
access requirements, an excavation permit program, and a radiation work area
permit program. The addition of monitoring wells or boreholes is easily
implementable. Alternative 3 is considered very complicated to implement because
of the depths (61 m [200 ft]) of excavation that would be required. Alternative 3
would require significant downblending of removed soil with less contaminated
soil to meet health and safety requirements and to meet waste acceptance criteria.
This requires a large volume of material to backfill and generates 5 to 10 times as
much waste as a normal excavation. Approximately 9,280 m? (12,000 yd?) of waste
would be generated to meet the PRGs In addition, excavation to depths required to
meet PRGs would result in interferences with neighboring facilities, such as other
waste sites (216-T-27 and 216-T-28 Cribs). Excavation is not practicable or cost
effective at these depths, espedially in light of the contamination levels. The
excavation component of Alternative 5 is similar to Alternative 3 and is considered
very difficult and hazardous to implement. Alternative 4 is easily implemented. A
barrier has been implemented at the Hanford Site, and other types of barriers have
been regulatory approved and implemented at other western arid sites and are easy
to construction and maintain.

Cost - Capital costs and operating and maintenance costs are provided in
Table 4. The listed present worth is based on a discount rate of 3.2 percent. The
costs in Table 4 that are associated with Alternative 3 for the 216-T-26 Crib include
full excavation of the contaminated material to meet PRGs. The costs in Table 4

(" that are assodiated with Alternative 4 are for an engineered barrier that provides
intrusion protection for potential inadvertent intruders. The costs in Table 4 that
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Existing Soll Cover,
Institutional Controls, and
Monltored Natural
Attenuation, Is the prefarred
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site 218-B-5 Injection/Raverse
Well. The COCs Include
ceslum-137, strontium-90,
americium-241, and
plutonium-239/240,
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are associated with Alternative 5 include excavation of contaminated soils to a
depth of 12.2 m (40 ft ) followed by construction of an engineered barrier to protect
remaining contaminants in the deeper vadose zone,

PREFERRED ALTERNATIVES

¢ The preferred alternative for the 216-T-26 and 216-T-18 Cribs is Alternative 4,
Capping. This alternative is protective of the groundwater, is protective of the
workers, is easily implementable, and is cost effective

The agencies believe that the preferred alternative is protective of human health

and the environment, complies with ARARs, uses permanent solutions, and is cost

effective.

Representative Waste Site 216-B-5 Injection/Reverse Well and Its
Analogous Waste Site

The 216-B-5 Injection/Reverse Well is the representative site for the 216-T-3
Injection/Reverse Well. The conceptual site model for these sites is presented in
Table 1, with further information specific to each waste site provided in
Appendix B, Table B-2

Contaminants disposed of to the 216-B-5 Injection/Reverse Well were injected
near the water table from 75 to 86.6 m (243 to 284 ft) below ground surface.
Contaminants identifed in the vadose zone above the water table and in the
groundwater include strontium-90, cesium-137, americdium-241, and plutonjum-
239/240. Because the contaminants are located deep in the vadose zone, direct
exposure risk to human and ecological receptors at the surface is not a concern.
Protection of groundwater is the main concern; however, the contamination is

" already in the groundwater. Current data indicate that the contaminants in the

vadose are not continuing to impact the groundwater. For example, the
concentrations in the groundwater are gencrally decreasing. Geophysical logging
results of wells in the vicinity of the 216-B-5 Injection/Reverse Well do not indicate
that contaminants are moving to the water table. ‘The contaminants associated with
the reverse well generally are not mobile in the environment. Two of the main
contaminants, strontium-90 and cesium-137, have relatively short half-lives, and
concentrations will reduce significantly through time, Other technologies for
addressing deep contamination include deep soil mixing, grout injection, and soil
flushing. Each of these technologies was evaluated in t